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Experimental procedures
Materials and general considerations
Unless noted otherwise, all manipulations were carried out under inert argon or nitrogen atmosphere using standard Schlenk techniques. All glassware was heated and dried under vacuum before use. Toluene, tetrahydrofuran (THF), dichloromethane and n-hexane were dried using a solvent purifier system based on molecular sieves supplied by VAC and were degassed prior to use. Ethylene with a purity grade of 99.95% was used as received. [1] as well as the chromium precursor CrCl 3 (THF) 3 [2] were synthesized according to literature procedures. Potassium hydride was purchased as 30 wt % suspension in mineral oil from Sigma-Aldrich, washed thoroughly with dry n-hexane and stored as powder under inert gas. All other reagents were commercial grade.
NMR spectra were recorded on a Bruker DRX 200, Bruker Avance II 400 or Bruker Avance III 600 spectrometer. for 100 % crystalline polyethylene [3] .
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X-ray crystal structure determinations
Crystal data and details of the structure determinations are compiled in Table S1 . Full shells of intensity data were collected at low temperature (100(1) K) with a Bruker AXS Smart 1000 CCD diffractometer (Mo K radiation, sealed X-ray tube, graphite monochromator,  = 0.71073 Å). Data were corrected for air and detector absorption, Lorentz and polarization effects [4] ; absorption by the crystal was treated with a semiempirical multiscan method [5] [6] [7] . The structures were solved by conventional direct methods (compound L3) [8, 9] or by the heavy atom method combined with structure expansion by direct methods applied to difference structure factors (all other structures) [10, 11] and refined by full-matrix least squares methods based on F 2 against all unique reflections [8, 12, 13] . All non-hydrogen atoms were given anisotropic displacement parameters. Hydrogen atoms were generally input at calculated positions and refined with a riding model. When justified by the quality of the data the positions of some hydrogen atoms were taken from difference Fourier syntheses and refined. The disordered toluene solvent in 4·0.5 toluene was subjected to suitable geometry constraints/restraints (rigid hexagon with the methyl group carbon atom restrained to be in the plane and to bisect the external CCC angle of the phenyl ring) and adp restraints (rigid body approximation). Crystals of 8 were multiples. After multicomponent integration data were extracted for the major component [14] and only these were used to solve and refine the structure.
CCDC 1452756-1452761 contains the supplementary crystallographic data for this paper.
These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.
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Computational details
Density functional theory calculations were carried out using the Gaussian 03 program package [15] . Geometries have been fully optimized using the B3LYP functional [16] on a 6-311g* basis set level [17] . The obtained energy values were characterized as minima by analyzing the frequency values with regard to the absence of zero or imaginary frequencies. All energy values shown are zero point vibrational corrected energies.
General numeration
The numeration of the atoms of the quinolyl ligand part for the assignment of both 
3,4,5-Trimethyl-1-(8-quinolyl)-2-[dimethyl(pentafluorophenyl)silyl]cyclopentadiene (L3)
Quantities: 0.57 g (14.2·10 
S13
Ethylene polymerizations
The co-catalyst PMAO was supplied by AKZO-NOBEL as 7 wt % solution in toluene and was used as received. All polymerizations were carried out at atmospheric pressure and room temperature.
A 250 mL Schlenk flask, equipped with an output flow meter and cooled with a water bath, was filled with toluene (140 mL). In a 25 mL flask 2-10 mol of the appropriate catalyst precursor 1-8 were dissolved in 10 mL of toluene and activated with PMAO. The
Cr:Al ratio was 1:1000. After 5 min the catalyst solution was transferred to the prepared toluene flask, immediately followed by ethylene feeding via the Schlenk valve. The polymerization was operated 10-20 min under intense stirring, while ethylene gas was fed through a flow meter into the flask. The surplus of unreacted ethylene gas was measured with a second flow meter. The reaction was terminated by the addition of methanol/HCl (50 mL). The precipitated polyethylene was filtered, stirred in acetone for two hours and dried at 80 °C overnight to constant weight. The polymer was analyzed by differential scanning calorimetry (DSC) and high temperature size exclusion chromatography (SEC). Figure S1: Molecular structures of the compounds analyzed by X-ray diffraction.
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Hydrogen atoms as well as co-crystallized solvent (4) or structure of a second independent molecule in the unit cell (8) are omitted for clarity.
